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Design of degenerate primers for two center conserved regions: 
 
P450 Forward   
Conserved amino acids: I  C         E/D       L   L/V      G     V/I       P  
Corresponding codons:      A,T,C  |  T,G,C  |  G,A,I  |  C,T,G/C | C,T,G/C | G,G,I | A/G,T,G/C | C,C,G/C 
Final primer sequence: ATCTGCGAICTSCTSGGIRTSCCS (32-fold degeneracy) 
   
P450 Reverse  
Conserved amino acids:  R     L/M      L/V       E   E/D   V          A/V 
Corresponding codons:        I,C,G  |  G/C,A,G/T | G/C,A,I | C/T,T,C | I,T,C | G/C,A,C | G/C,I,C 
Final primer sequence: ICGSAKSAIYTCITCSACSIC (64-fold degeneracy) 
 
 
KS Forward (previously reported) 
Primer 4UU: MGIGARGCIYTICARATGGAYCCICARCARMG 
 
KS Reverse (previously reported) 
Primer 5LL: GGRTCNCCIARITGIGTICCIGTICCRTGIGC 
 
 
Figure S1. Alignment of bacterial biosynthetic cytochrome P450 enzymes (top) and the 









Figure S2. Complete list of ORF assignments within the 92 kb of sequence derived from Streptomyces sp. 307-9 gDNA (top) and a map of these 





Figure S3. Sequence motifs consistent with fully active assembly line enzymes. A) Conserved KS domain motifs; residues in green denote 
presumed active site histidine residues, residues in red are conserved in all known active domains. B) ACP residues; LGxDS motif (green) and 
otherwise conserved residues (red). C) Conserved condensation domain residues (red) and the active site histidine (asterisk). D) Adenylation 
domain residues from the A3 and A7 core motifs; residues in red are well conserved in active domains. E) Conserved PCP domain residues. F) 




Figure S4. Sequence analysis of tirandamycin tailoring enzymes. A) TamL sequence includes potential Rossmann folds (top) and a berberine 
bridge enzyme motif for flavin cofactor attachment (45); aligned with GenBank IDs P30986 and P93479. B) TamE sequence motif containing 
conserved catalytic residues from bacterial glycoside hydrolases; aligned with GenBank IDs AAA60459, NP_227840, AAC38290, and BAC16332. 
C) TamI sequence motifs typical of cytochrome P450 enzymes; aligned with GenBank IDs ABB92562, AAC68886, AAA26496, and AAF62886.  
 
